NGC 7793 -S26 is an extended source (350 pc × 185 pc) previously studied in the radio, optical and x-ray domains. It has been identified as a micro-quasar which has inflated a super bubble. We used Integral Field Spectra from the Wide Field Spectrograph on the ANU 2.3 m telescope to analyse spectra between 3600-7000 Å. This allowed us to derive fluxes and line ratios for selected nebular lines. Applying radiative shock model diagnostics, we estimate shock velocities, densities, radiative ages and pressures across the object. We show that S26 is just entering its radiative phase, and that the northern and western regions are dominated by partially-radiative shocks due to a lower density ISM in these directions. We determine a velocity of expansion along the jet of 330 km s −1 , and a velocity of expansion of the bubble in the minor axis direction of 132 km s −1 . We determine the age of the structure to be 4.1×10 5 yr, and the jet energy flux to be (4 − 10) × 10 40 erg s −1 The jet appears to be collimated within ∼ 0.25 deg, and to undergo very little precession. If the relativistic β ∼ 1/3, then some 4 M ⊙ of relativistic matter has already been processed through the jet. We conclude that the central object in S26 is probably a Black Hole with a mass typical of the ultra-luminous X-ray source population which is currently consuming a fairly massive companion through Roche Lobe accretion.
INTRODUCTION
The Sculptor Group galaxy NGC 7793 is a SA(s)d spiral galaxy located at RA (J2000) 23h57m49.83s,Dec. -32d35m27.7s. It has a distance estimated from the tip of its Red-Giant Branch of 3.6 Mpc (Jacobs et al. 2009 ) or 3.44 Mpc estimated from its Cepheid stars (Pietrzynski 2010) . The foreground Galactic Extinction E(B-V) is estimated at 0.019 magnitude (Schlegel et al. 1998) . In this paper, we adopt a distance of 3.5 Mpc.
The elongated H ii region within it, N7793-S26, was discovered by Blair & Long (1997) using interference filters isolating the Hα + [N ii] lines and the [S ii] lines in order to identify Supernova Remnants (SNRs). They described the object as a extended oval emission region with a high [S ii] to Hα ratio and a size of 185 × 350 pc (based on the distance of 3.5 Mpc rather than the 3.38 Mpc used in their paper). The major axis of this nebula is oriented southeast to northwest direction. They noted there was no evidence of an interior star cluster, but they suggested that multiple supernovae (SNe) may be in the process of creating a super bubble, which would account for its unusually large size. Read & Pietsch (1999) reported X-ray observations of P8 coincident within 3
′′ to N7793-S26, best fitted by a low-temperature thermal model. They could not rule out the possibly of time variability as seen in their Fig. 4 ROSAT light curves. Very Large Array (VLA) radio observations at 6 and 20 cm followed, and were reported in Pannuti et al. (2002) . They noted the object is composed of both a bright point and extended source, designated together as S26. Their discussion of the object is quite extensive, noting it to be the only evolved stellar candidate in N7793 detected in the X-ray, optical and radio domains. The object was seen in Chandra and spatially resolved as a triple source for the first time by Pakull & Grisé (2008) , and was further studied by Pakull et al. (2010) and Soria et al. (2010) . Later, Pannuti et al. (2011) also detected the X-ray counterpart to S26 in their analysis of the Chandra data obtained in NGC7793. Pakull & Grisé (2008) noted that a significant fraction of Ultra-Luminous X-ray sources appear to be embedded in extended (∼ 100pc) bubbles of shocked gas, and they identified N7793-S26 as belonging to this class of objects. Pakull et al. (2010) further suggested that N7793-S26 is powered by black hole with a pair of jets, similar to SS433; but twice as large and more powerful. They suggest S26 has a structure similar to a Fanaroff-Riley type II active galaxy with a X-ray and optical core, X-ray hot spots and radio lobes encased in an optical and X-ray cocoon. The core can be fit by a power law in the 0.3-10 keV energy band, and has a luminosity of L 0.3−10 ≈ 7 × 10 36 ergs s −1 . There are two X-ray bright hot spots on either side of the central source, which appear to be thermal in nature with a combined luminosity of L 0.3−10 ≈ 1.8 × 10 37 ergs s −1 . Using He ii narrow-band observations, they find significant emission at 4686 Å (He 2+ → He 1+ ) spatially distributed in a similar manner to Hα. A narrow slit spectrum taken near the core suggested an expanding shell with a maximum expansion velocity of ∼ 250 km s −1 . Soria et al. (2010) used the Australia Telescope Compact Array (AT) to resolve the radio lobe structure and to map the spectral index in the radio cocoon of S26. The radio structure is strongly aligned to the axis defined by the three X-ray hotspots While the radio spectral index in the NW and SE lobes is approximately -0.7 to -0.6, it is flatter (-0.4 to 0.0) across most of the cocoon and becomes inverted at the base of the jets near the core (0.0 to +0.4) 1 suggesting a self-absorbed spectrum due to either free-free or Compton self-absorption. The total thermal energy in the bubble is estimated to be ∼ 10 53 erg. In this paper, we present the results of integral field spectroscopy in the wavelength region 3600-7200Å using the Wide Field Spectrograph (WiFeS) (Dopita et al. 2007 ) mounted on the 2.3m telescope located at the Siding Spring Observatory. This allows the shock velocity, pre-shock density, ram pressure and radiative age to be derived across the face of the nebula, in turn permitting a much more accurate determination of the fundamental properties of the micro-quasar which is driving these shocks. ′′ × 1 ′′ slits. The output format matches the 4096 × 4096 pixel CCD detectors in both the red-side and blueside cameras, and the instrument sensitivity is optimized for the blue and red sides of the spectrum reaching a throughput (top of atmosphere to back of camera) of 35%. We used the RT560 beam splitter. The blue spectral range covers 3200-5900Å, at a spectral resolution of R ∼ 3000 (≈ 100 km s −1 ). In the red, the range is 5300-9800Å, and the resolution is R ∼ 7000 (≈ 45 km s −1 ). Three 1000 second exposures of S26 were taken under photometric conditions at PA (measured east of north) 145 degrees. The estimated seeing was excellent, ≈ 1.3
OBSERVATIONS AND ANALYSIS
′′ . Standard and telluric stars, flat field, bias and wavelength calibration data frames were also obtained on the same evening.
The data was reduced using the WiFeS data reduction pipeline based on NOAO (National Optical Astronomy Observatory) IRAF software. This data reduction package was developed from the Gemini IRAF package (McGregor et al., 2003) . Use of the pipeline consists of four primary tasks: wifes to set environment parameters, wftable to convert single extension FITS file formats to MultiExtension FITS ones and create file lists used by subsequent steps, wfcal to process calibration frames including bias, flat-field, arc and wire; and wfreduce to apply calibration files and create data cubes for analysis. We used the standard star HD 26169 for flux calibration and the bright B-type star HIP 8352 for any necessary telluric corrections.
In Fig. 1 we show a false color RGB image of N7793-S26 in its proper orientation to the sky. There is intense [S ii] emission in the southwestern hotspot, associated with the termination shock of the jet from the central object as seen in X-rays . The elliptical shell of the bubble is, by contrast, much brighter in [O iii] and the [O iii]/Hβ ratio increases as the Balmer line flux decreases. The shell brightness decreases going north on the eastern side, and is incomplete on its western side. This, together with the asymmetry in the distance of the NW X-ray hotspot compared to the SW hotspot from the central X-ray source strongly suggest a systematic gradient in the density of the ISM, highest towards the SW side, and lower towards the NE. This is reminiscent of the gradient seen across the system SS433 -W50 in the Galaxy (Zealey, Dopita & Malin 1980) .
The other emission regions appearing in this figure (the green region close to 23:58:00.5 -32:33:18 (J2000) and the turquoise regions in the general vicinity of 23:57:59.7 -32:40:00 (J2000) are H ii regions which are unassociated with S26. These are useful in constraining the chemical abundances in the shock modelling described in the next section.
The spectrum of the most intense 2 ′′ × 2 ′′ region is shown in Fig. 2 . A classic shock-excited spectrum is revealed with both strong [O i] and [S ii] emission relative to Hα and velocitybroadened line profiles in all of the emission lines. This spectrum can be compared with that of the emission region in SS443 (Zealey, Dopita & Malin (1980) ; fig 2) , in which the velocity dispersion is much lower, but the forbidden lines are much stronger with respect to Hα. The difference can be ascribed to two factors, first a much lower characteristic shock velocity in SS433 and second, lower chemical abundances in the ISM in S26.
Using QFitsView 2 we were able to create a Voronoi Tessellation diagram based on a 30:1 Hα signal to noise (S/N) ratio using the red data cube as shown in Fig. 3 . This was later used as a template to extract one dimensional spectra from NGC 7793-S26. After extraction, the IRAF task splot allowed the determination of emission line flux and the velocity width based on Gaussian fits to the Hα line profile. Photometric measurement errors were calculated based on the root-mean-square noise estimated for each spectra; varying between an average of 2 percent for the stronger λ6563 line and 23 percent for the weaker λ6364 line.
In Table 1 , we present flux densities (in units of 10 −15 ergs cm −2 s −1 ) for selected emission lines corresponding to the Voronoi extraction by number listed in Fig. 3 Figure 3 , and quantitive values for each of these emission lines in these regions can be found in Table 1 .
SHOCK ANALYSIS OF S26
Although the SE region of S26 shows a very normal shock-excited spectrum, the relatively strong [O iii] emission in the northern part of the shell is harder to explain. There are two possible explanations -either that this region is ionised by X-rays emanating from the central source, or that these regions contains only partiallyradiative shocks which enhance the relative strength of the [O iii] lines by cutting off the emission that would arise from the recombination zone of the shock. Such shocks were first considered by Dopita (1983) in the context of the supernova remnants IC 443 and RCW 86, and the general behaviour of the line ratios of these "truncated" shocks were given. Later, Raymond et al.(1988) made a more complete study, and investigated the effects of density and shock velocity.
The possibility that the nebula is predominantly X-ray ionized can be readily eliminated on energetic grounds. The integrated luminosity of the X-ray sources in S26 is no greater than about 3 × 10 37 erg s −1 from observations taken with the Chandra satellite . From the same reference, the Hβ luminosity of S26 is given as ∼ 1 × 10 38 erg s −1 . For comparison, the sum of the Hβ flux in all the regions shown on Figure 3 is 5.5 × 10 37 erg s −1 . However, we are probably missing some flux, so we adopt the value here. Models for photoionised nebulae with an abundance of Z = 0.5Z ⊙ , appropriate to this region of NCG 7793, emit about 50 times the flux observed at Hβ (López- Sánchez et al. 2012) . Therefore, the total nebular luminosity has to be of order 5 × 10 39 erg s −1 -over 100 times the observed X-ray luminosity.
Apart from these energetic constraints, if X-rays were dominating the excitation, the strength of the [O i] lines should be much greater in the SE portion of the nebula, since X-ray excited nebulae are characterised by extended warm, partially ionised tails in their H ii regions. This is expected on the basis of theoretical models as described in Dopita & Sutherland (2003) , and a fine example of this phenomenon was observed by Pakull & Mirioni (2002) in the source Ho II X-1.
We can therefore conclude that the spectral characteristic of the northern part of the nebula may be better explained by partially radiative shocks. This would be consistent with the evidence described above arguing for a lower pre-shock density in this part of the nebula. We now proceed to investigate this idea in more detail.
The Shock Models
The H ii regions identified in Figure 3 enable us to determine the appropriate chemical abundance set. We have used the shock/photoionisation code Mappings IIIs, an updated version of the code originally described in Sutherland & Dopita (1993) to generate the models described in López- Sánchez et al. (2012) . We then used the line strengths reported in Table 1 and the modified strong-line technique also described in the López- Sánchez et al. (2012) to constrain the abundance in this region of NGC 7793; Z = 0.5 ± 0.2Z ⊙ . We therefore adopt Z = 0.5Z ⊙ for our subsequent analysis of S26.
With this abundance set, we have run a grid of partiallyradiative shock models. The shock velocity was varied from 100 − 220 km −1 , and the shock age was constrained by the condition that log([O iii]λ5007/ Hβ) < 1.0. We have assumed that the magnetic field pressure and the gas pressure are in equilibrium in the preshock gas, with an assumed pre-shock temperature of 10000K. For a pre-shock hydrogen density of 1.0 this corresponds to a transverse component of the magnetic field of B = 1.68µG.
For all models, we have assumed full pre-ionisation of the gas entering the radiative shock. This assumption will be only valid for shock velocities in excess of 100km s −1 , so this is why we have restricted the minimum shock velocity to 100km s −1 .
The key parameters and line fluxes of the models is given in Table 2 . Column (1) gives, for each value of the shock velocity the corresponding shock age, expressed in terms of log(nt), where n is the pre-shock hydrogen density, and t is the shock age. All shock models with a given log(nt) will have very similar emission spectra, modulo collisional de-excitation effects in the density-sensitive lines such as [S ii]]6717,31Å.
Column (2) of Table 2 gives the mean ion-weighted electron density enhancement factor in the zone emitting [S ii] . This ratio of post-shock to pre-shock electron density increases to a maximum as the gas is compressed by radiative cooling in the post-shock region, before decreasing again as the shocked gas recombines, and the electron density decreases. Note that the computed compression factor is larger for younder shocks. This apparently anomalous result is because the [S ii] emission comes mostly from the peak of the electron density in the partially-radiative shocks, while in the fully radiative shocks the mean [S ii] region electron density is much lower due to the recombination zone in the magnetically supported tail of the shock. The maximum gas density compression factor is higher, and can be approximated by ρ 1 /ρ 0 = 2 1/2 M A , where M A is the Alvén Mach Number of the shock.
Column (3) gives the surface brightness of the shock in Hβ for a pre-shock hydrogen density of 1.0 cm −3 . This will scale in proportion to the pre-shock density.
The remaining columns of Table 2 give the strengths of some important emission lines with respect to Hβ. These clearly show that the effect of decreasing shock age is to strengthen [ 
Comparison with Observations
In Figure 4 we show the computed line ratios compared with the observed line ratios across the face of S26. The observations imply shock velocities in the computed range of the models, 100 − 220 km s −1 . The finite age models correctly predict the observed correlation between the (stronger) The analysis can be made more quantitative by comparing the surface brightness in Hα with the observed [O iii]/Hβ ratio. Models predict that for a given shock velocity as the shock becomes less radiative, the [O iii]/Hβ ratio should increase while the Hα surface brightness decreases. On the other hand, an increasing shock velocity leads to a higher Hα surface brightness as the mechanical luminosity of the shock increases, but the models show little variation in the [O iii]/Hβ ratio with velocity.
In principle, these facts can be used to independently estimate both the shock velocity, V s and the radiative age log(nt). However, we must first remember that in S26, we are looking through both the front and back of the shell, so we see two shocks along the line of sight. With this correction to the predicted flux we obtain the diagnostics shown in Figure 5 . Here, the measured FWHM of the observed Hα line has been corrected for the instrumental resolution (50km s −1 ) by subtracting it in quadrature. between these two values, since the FWHM does not necessarily reflect the actual shock velocity. It will be maximised when we observe two shocks moving in opposite directions, and minimised when we observe a shock travelling transversely to the line of sight. Nonetheless, since the radiative shock in general are observed moving into denser clouds, and given the fractal distribution of these we might expect some correlation between FWHM and inferred shock velocity. Indeed there is, as is shown in Figure 6 . We can conclude that the partially-radiative shock model provides a good description for the velocity width observations of S26. Pakull et al. (2010) and Soria et al. (2010) claim (based on narrowband observations) that there is a strong, extended HeII 4686 nebula, of similar size as the Balmer and [ [O iii] ] nebula, and their estimated He II 4686/Hβ flux ratio is ∼ 0.1. We do not have data of similar sensitivity in the blue part of the spectrum, but an integration across the nebula gives a flux ratio of He II 4686/Hβ flux = 0.11 ± 0.033, in good agreement with the imaging data quoted above.
Constraints from He II
Such a value is consistent with the fast shock velocity, V s ∼ 250km s −1 , inferred by Pakull et al. (2010) cf. Dopita & Sutherland 1996a, figure 6 . The question we need to resolve here is whether such He II 4686/Hβ flux ratios are also consistent with the partially radiative but slower shocks we infer.
Certainly, strong HeII is produced in the precursor zones of fast shocks (Dopita & Sutherland 1996a , 1996b , Allen et al. 2008 . However, it must be remembered that the extent of the precursors is much greater than the shock itself, so any He II emission will be more spatially extended and more featureless than the shocked shell.
Surprisingly, the slow shocks are also quite effective in producing He II emission (see Table 2 , col. 4). Fully-radiative shocks produce He II 4686/Hβ flux ratios in the range 0.048 − 0.094 with a peak at about V s ∼ 120km s −1 . This is consistent with the limit to the He II 4686/Hβ flux ratio that can be placed upon the spectrum shown in Figure 2 , taking into account the S/N of this spectrum. For clarity, a number of models have been omitted. The Red line is an isochrone for log(nt) = 11.3 the yellow line for log(nt) = 11.6 and the blue line for log(nt) = 12.6. These diagnostics are insensitive to age when log(nt) > 12.6. Much higher values can be found in partially-radiative shocks, with values of He II 4686/Hβ > 0.1 being readily attainable. Since partially radiative shocks will generally be moving into regions of lower density, and observational test would be to see if the fainter regions of the shell are characterised by higher He II 4686/Hβ flux ratios. Unfortunately the S/N in the blue region of the spectrum is lower than in the red, and a combined spectrum of the faint regions (66-86) is just insufficient to provide a definitive test, since it only constrains He II 4686/Hβ 0.15.
Derived Shock Parameters
In most regions of S26, the measured [S ii] ratio λλ6731/6717 is clearly above the low density limit of 0.665 3 , even when the measurement errors are taken into account. From Figure 5 we have already estimated the shock velocity, V s and the radiative age parameter, log(nt). Thus using the observed [S ii] λλ6731/6717 ratio to infer the [S ii] density, and the appropriate [S ii] compression factor from Table ( 2) we can infer the pre-shock hydrogen density in each region of the nebula.
The derived shock parameters are listed in Table 3 . This gives:
• Col (1): the region number identified in Figure 3 .
• Col (2): the inferred shock velocity from Figure 5 .
• Col (3): the measured FWHM of the Hα line.
• Col (4): the age parameter log(nt) inferred from Figure 5 .
• Col (5): the log of the inferred electron density, n e , from the [S ii] λλ6731/6717 ratio, where values of 1.00 indicate that the ratio is measured at its low density limit.
• Col (6): the inferred pre-shock hydrogen density, n 0 .
• Col (7): the age of the shock derived from columns (4) and (6), and finally,
• Col (8): the ram pressure of the shock, P/k, derived from columns (2) and (6).
In Figure 7 we show the correlation between the inferred age of the shock and the density and ram pressure in the shocks. Note that the analysis is insensitive to shock ages > 10 13 s. Broadly speaking, there is an inverse correlation between the pre-shock density and the shock age, and that the pressure in the jet and counterjet regions is larger than the average in the bubble. The inverse correlation between pre-shock density and shock age is to be expected, since the low density regions can only become radiative over relatively long timescales.
GLOBAL PARAMETERS OF S26
The theory of relativistic jet-driven bubbles was developed in the context of the double lobe radio sources in active galactic nuclei (AGN) over many years by Scheuer (1974 starts to burrow into the ISM and the overpressure of the backflow carves out a cavity or cocoon around the jet. The back-flowing gas then inflates a larger bubble between the two jets, which behaves like a mass-loss bubble. The detailed physics is given in Dopita & Sutherland (2003) . Define the r−axis to be in the direction along the jets, and the z−axis to be the perpendicular direction. If the mean pressure in the cocoon is P, then towards the head of the cocoon (in the r direction) the mean pressure is higher, because this is defined by the small area,A, over which the termination shock is jittering.
Here we can take the pressure as a factor ζ times the average lobe pressure where, typically ζ ∼ 2 -10. The velocity of advance of the jet, and the velocity of the wall shocks surrounding the cavity excavated by the jet are then given by:
and
respectively where ρ is the density of the pre-shock ISM surrounding the jet head, andĖ j is the mechanical energy delivered to a single jet moving at a velocity βc, and having an area A. For the larger bubble between the jets, Zealey, Dopita & Malin (1980) showed that the mass-loss bubble formula for the bubble radius along the minor axis, z, given by Castor et al (1975) or Weaver et al. (1977) applies:
where . E j is now understood to be the combined energy flux of both jets, ρ z is the density along the minor axis, and α is a constant. For a bubble containing thermal plasma with a filling factor φ, α = (125/154πφ) so that α 1/5 = 0.76φ −1/5 , while for a bubble entirely filled by relativistic plasma with γ = 4/3, α = (125/224πφ) so that α 1/5 = 0.708φ −1/5 . The latter case (with φ ∼ 1.0) is more likely to be valid in the case of S26, since the extent of the non-thermal radio emission is quite similar to that of the optical shell. 4 The age of the bubble, τ, can then be directly inferred from the radius of the bubble, z, and the expansion velocity in the z−direction; τ = (3/5)(z/v z ).
The density, pressure and shock velocity in the cocoon around the SE jet can be obtained by averaging the values estimated for Spectrum numbers 24, 25, 28, 29, 32, 33, and 34 . This gives v s (z) = 165km s −1 , P = 6.0 × 10 −9 dynes cm −2 and ρ = 2.2 × 10 −23 g cm −3 . The likely value of ζ can be estimated by comparing the rate of advance of the jets given by equation 2 with the observations. With ζ ∼ 4 the rate of advance of the SE jet of 330 km s −1 is reproduced. Applying a similar analysis to the NW counter-jet (spectrum numbers 79 and 86) gives v s (z) = 130km s −1 , P = 2.5 × 10 −9 dynes cm −2 , ρ = 1.5 × 10 −23 g cm −3 and a current rate of advance of the NW jet v s (r), of 260 km s −1 , which is also in good agreement to the observations. We may conclude that ζ ∼ 4. Finally, given that we would expect the the pressure at the termination shocks of the jets to fall off as the inverse square of the distance, the ratio of the measured pressures in the two jets should be in proportion to the inverse square of the distance. For S26 this implies a pressure ratio of ∼ 2.2 which compares well to the observed ratio; 2.4.
The velocity of expansion of the overall mass-loss bubble can be also estimated using the mean of spectra 66, 67, 70 and 72. We find v s (z) = 132km s −1 , P = 2.0 × 10 −9 dynes cm −2 , ρ z = 1.15 × 10 −23 g cm −3 . The ratio of v s (r)/v s (z) = 2.5 compares well with the ratio of the physical size in the r and z directions, R/Z =175pc / 92pc = 1.9, showing that the expansion velocity estimates are reasonably consistent with each other.
The age of S26 can now be estimated as τ = (3/5)(z/v z ) = 1.3 ± 0.15 × 10 13 s or 4.1 ± 0.5 × 10 5 yr. This is somewhat older than the ∼ 2 × 10 5 yr estimated by thanks to the lower shock velocity estimated here.
The jet energy flux can now be obtained from equation 3. We find . E j = 5.6 +2.0 −1.5 × 10 40 erg s −1 , identical to the value estimated by from the Hβ luminosity. However, they used the theory of fast shocks from Allen et al. (2008) , whereas slow shock theory is more appropriate for the vast majority of the shocks in S26. For these, the conversion factor between Hβ (or Hα) flux and total luminosity is lower, and is given by Rich et al. (2010) . For shock velocities above 120 and less than 200km s −1 , the conversion factor is virtually constant at about 80 4 We are grateful to the referee for reminding us of the subtle distinction between the thermally and the relativistically filled cases.
(Hα to total luminosity). We therefore estimate the corrected total luminosity of the radiative shocks in S26 to be L rad = 2.6 × 10 40 erg s −1 . Using the theory appropriate for a fully filled relativistic bubble in the fully radiative phase, . E j = (112/25)L rad = 1.0 × 10 41 erg s −1 (7.0 × 10 40 erg s −1 if filled with thermal plasma). Combining these two approaches, we conclude that the jet energy flux lies in the range (4 − 10) × 10 40 erg s −1 , in excellent agreement with that estimated by .
The jet energy flux corresponds to an Eddington Luminosity for a 200 − 700M ⊙ Black Hole. However, it is comparable with the X-ray luminosities of the most hyper-luminous stellar sources (Swartz et al., 2011) , strongly suggesting that S26 belongs to the same population of stellar Black Holes as the ULX sources. The difference is presumably that S26 is currently attempting to swallow a stellar companion through Roche Lobe accretion so that the X-ray luminosity has been transformed to jet energy flux.
By substituting the derived jet energy flux into equation 1 we can estimate the area A of the shocks. We do not have a good estimate of the relativistic β, so retain this factor explicitly to estimate A ∼ 0.38β −1 pc 2 . If we assume β to be similar to SS433 (β ∼ 1/3), then the jet covers about 1.1pc 2 , implying a collimation angle of about 0.25 degrees.
If the X-ray hotspots are indeed marginally resolved, as claimed by , then they cover ∼ 20pc and subtend an angle of 6 degrees at the central source. Therefore, either the precession angle or "jittering" of the jets is within a cone opening angle of 6 degrees, or else the jet is de-collimated by the same amount. This latter condition would require a very low jet speed, β ∼ 0.02, of a jet velocity of ∼ 7000kms −1 . Whilst not excluded this seems unlikely, as it would require that a great deal of matter has been processed by the jet. This mass is given by
2 . For β = 1/3 we obtain M ∼ 4M ⊙ , while for β = 0.02, the mass needed to be processed rises to over 1000M ⊙ . Clearly the jet energy flux cannot be maintained over the lifetime of the bubble unless the jets are fully relativistic. This also suggests that here we are dealing with a bubble filled with relativistic rather than thermal gas. The total energy injected to the bubble over the lifetime of the bubble is given by E tot = .
E j τ ∼ 8 × 10 53 ergs.
CONCLUSIONS
We have shown that the radiative properties of the shell of NGC 7793 -S26 can be understood in the context of a model in which the shell is still becoming fully-radiative in its NW portions, due to a large-scale density gradient in the ISM. Although the age of the oldest shocks cannot be reliably measured we can set an age limit comparable with the inferred age of the shell, 4.1 × 10 5 yr, and we can infer a jet advance velocity in the SE jet of 330 km s −1 . We concur with that S26 represents the "missing link" between the ultra-luminous X-ray sources and their energetic bubbles, and the less luminous Galactic source SS433 and its nebula, W50. Indeed, the lower jet luminosity we infer here, . E j = (4−10)×10 40 erg s −1 is comparable with the X-ray luminosities of the most hyper-luminous stellar sources Swartz et al. (2011) . Unlike SS433, the jets in S26 undergo very little precession; over not more than ±3 degrees.
In conclusion, the central source of S26 is almost certainly a Black Hole of the typical mass which characterizes the ULX population in a close binary with a more normal star. Given that S26 has processed at least 4M ⊙ through the jets already, the companion is likely to be an intermediate-mass star which is in the process of being consumed by its unfriendly companion. Table 1 . Selected line fluxes (at rest wavelengths) and log ratios for N7793-S26 and the nearby H ii region to its south as shown in Fig. 3 . Note in the case of [S ii]/ Hα, a ratio greater than 0.4 (the classical definition for a region dominated by shock emission; Lasker 1977; Mathewson et al. 1983 Mathewson et al. , 1984 Mathewson et al. , 1985 corresponds to a log value greater than -0.4. Table 2 . The finite age (partially radiative) shock models. All have a metallicity 0.5Z ⊙ . Line fluxes are given with respect to Hβ = 1.0.
(1) (2) (3) (4) (5) (6) Zealey, W.J., Dopita, M.A. and Malin, D.F., 1980, MNRAS, 192 , 731 Table 3 . The inferred shock parameters for each region of S26 defined by Figure 3 .
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